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AB Disclosed is a method for the production of S -containing amino acids by 
cultivation of microorganisms that express the genes for serine acetyl 
transferase (gene cysE) , phosphotransacetylase (gene 
pta) , and O-acetylserine lyase (gene cysK) in a medium 
containing serine, sulfides, acetyl CoA, and acetyl phosphoric acid. 
Recombinant bacteriophage XSOlCYSxPTA carrying genes 
cysE, cysK, and pta was prepared and used for the transformation 
of Escherichia coli strain 1100. The transformant was able to 
produce S-containing amino acids at a level of 1.2 mM/30 min., as compared to 
0.6 o that of the control . 

ST fermn sulfur contg amino acid; Escherichia recombinant sulfur contg amino 
acid 

IT Gene, microbial 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(cysE, serine acetyl transf erase -encoding; sulfur-containing amino acids 
and manufacture by using microorganisms) 
IT Gene, microbial 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
(Uses) 

(cysK, O-acetylserine lyase -encoding; sulfur-containing amino 
acids and manufacture by using microorganisms) 
IT Gene, microbial 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
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(phosphotransacetylase-encoding gene pta; sulfur-containing amino acids and 
manufacture by using microorganisms) 
IT Escherichia coli 

(recombinant producer; sulfur-containing amino acids and manufacture by 

using 
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microorganisms) 
IT Fermentation 

(sulfur-containing amino acids and manufacture by using microorganisms) 
IT Sulfides, reactions 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(sulfur-containing amino acids and manufacture by using microorganisms) 
IT Amino acids, preparation 

RL: BPN (Biosynthetic preparation); BIOL (Biological study); PREP 
(Preparation) 

(sulfur-containing; sulfur-containing amino acids and manufacture by using 

microorganisms) 
IT Coliphage X 

(^501CYSxPTA (recombinant) ; genes cysE and 

cysK and pta of Escherichia coli on; sulfur-containing 

amino acids and manufacture by using microorganisms) 
IT 56-45-1, L-Serine, reactions 72-89-9, Acetyl CoA 56858-93-6, Acetyl 
phosphoric acid 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(sulfur-containing amino acids and manufacture by using microorganisms) 
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(57) (Sift] 

\wmm (a) L-tyyt. (b) %$.\mt. (o 

rtfyi/CoAt. (D)r-fe^yyKt. 00 -tyy 

7Wh5^7i7-fe' (SAT) . 

tf ( PTA) fccfctfO-T-fef-ZH: »J>D 

r— fe' (oasl) ^•en-fn^-H-f^DNASr^^ 

^-DNAt«a^«fl|i*DNAfc:T»«Eatfc 

[SD*] L-byy^L-frseTS/KSflBftfc:. 
U&vt>*IS*8;i:it«l/C. *JR*-C18Jtf Sifc^T* 
*. Lfrfc, P T A fc 7-fe f-/HJ y K t «0^£T*CRJE 
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imxmi] (a) l— fe'jyt, 

(b) fcitrnt. 

(o rwcoAt. 

(D) 7-feT^yyKk. 

(E) -fe 0 y7-fef ^ h 7 7 x 7— t' ( SAT) £n 
- h'-f & D N A ?-D N Alzm&A,timil#D 

(F) *A*hyyA7*+7~ t: (PTA) £n-F-r 10 
|> D N A5:^ ^-D N ACfflji^ia^^fltD N At 

(G) O-T-fe^-t'JyUr— b' (OASL) ?ra-K 
-f & D N A £ AL? ? - D N A Klffi^Wf <fflii*D N A 

im&2i (a) l— fe'jyt, 

(B) gHfcftfc. 20 

(C) T^fKoAL 

(D) 7-fe-f^yy&k. 

(F')^<!:t,*X*h5^r-fcf-5— (PTA) 
£ 3 - K-tl> D N A ? - D N A fcffi&WffflSl*. 

(H) -fe'jyr-fe^;i/h7y^7x7-Hf (sat) fci 
ufo-r-fef-;n: , jy | jr— t' (oasd ^-en-eft 

3-F*SDNAfc*?*-DNAfc«i^rt5i»;lflc 
DNAKT»maftLfcat4*0««c*Sj:V/4fcli-t 30 
OJBSItj k £»S§ tfT L -#K7 S / it & 

[M««3] (A) L-- fe'Jyk. 

(B) SHUSH:. 

(C) r-fef-ZPCoAk. 

(D) T-feWJyUfc, 

(E')^=3r< k t-fe 'J y 7-fef /I' h 7 VX 7 x 5— fe' ( S 
AT) 5r3-K-tSDNA$"<.^^-DNAtffii^i 
ffl»i*DNAtT»iniaftL!it:«4*<0M*M3J:^/ 
tlz\±Z<r$mtot. 40 

(I) *X*h7^T-bf-7— tf (PTA) t5±VO- 
7*1-11,* \) y \) 7— fe' ( o A S L) £ <£il-? *13 - H 
*SDNA£<?*-DNAfc«&t£llffltt*DNA 

Sak SrSKStfT L -£«7 5 y £ k Sr 

#$ik-n>, L-*«75yiw>i8ftm 

tB*«4] (A) L-*y yk, 
(B) mObb* 
(0 rtf^coAt, 

(D) T-feWJ^Kk, 50 
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(G')^< k i> o - T-fe^-;nr y y y r— tf ( o a s 

L) $-3- F"t3> DNASr^y^-DNAKffli^fc'ffl 
fcii-e^Sftk. 

(J) •feU>T-fef-;Ph7>'^7x7-Hf (SAT) fci 
tf*X*N7>-xr-bf-7— b' (PTA) Sr-e-ft-fftn 

- H-tS D N At<? f-DUAiZffi&AsfzmilfcD 

>mmt Zfc&Z-ZX L -£BS7 S y & £ 

mm5] (a) L--b'jyk. 
<b) wmt . 
(0 r-fef-yi-CoAk. 
(D) r-fef-^u vKk . 

(K) t'Jy7-bf;l'b7yX7x7-b'(SAT) , * 
X*h7W-fef7-fe'(PTA) fciyO-T-fef- 

;nr y y y r— fe' (oasd & zti^tio- v-fh d 

NA*<^^-DNAftUH2W,3effl«iftDNAt:T» 

%j£ZltX L -*«[7 5 y®£±j££-es Z\ k fclfftk 

m^tme] tijy7tf;^7>X7x5-fe'(s 
AT) . *X-fcYyVX7*.1-y-*£ (PTA) fc^tf 

o-r-fe^nryyyr-Hf (oasd 

- Ft* DNA^ ?-DN AlzmA,tiimt#D 
N A. 

[H*JS7] •fe'jy7-fcf;i/h7yx7x7-t' (s 
at) . ^^b^yy-T-fe^-^— tf (pta) aiif 
o-7-tf-iv*. y y y 7~fef ( o a s d £ -eft^'fin 

- FT* d n Atf*BHA*a t <OT'S>&W««6 fciE 
K^iffiSUttDNA. 

[fiWS18] f»£«6 4tti7KfSS^ffl$;ittDN 

AKT»ma«Lfca4». 

(H*3S9] mm^±fmx'hh. its^stiem 

[000 1] 

y^7i7-t'(aT> SATkV^. ) . *X*h7 
yXT-fef-7— <f (WT, PTAkVO. ) fcit^O- 
r-fef-A-bUyi/T— fe*(OT. OASLkV^^. ) $r 

[0002] 

-f y^L-^xf-y(i, ftttft. gma, ^iS^JD^ 
kLT*ffiT-S)S. *<0i3&L-#«7$yi?O83!? 
W4*&fi0-Ok LT. SATi}J:^OASLtfO»4 

t, l— tyy. 7^>vcoA&£im\m*%&z 
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g§fc.T^!> (N.M.Kredich, G.M.Tomkins : J. Bacter 
iol.. 241, 4955-4965(1966)) . L#>L&#£>, Z<T>K 

k. SAT^#^LfcL-£«7$/KK:J:D«L 
V^-f-hV\'. y ^fflS (feedback inhibition ) £gft 
btz#> (D.Denk, A.Bock, : J. Gen. Microbiol.. 133. 
515-525 (1987) ) , L -£BJ7 5 J iW£&Stfffitf> 

[0003] 

[^^'^L«t o t^mm\ *%.w<vmma. m. 10 

tt* { *±1-|»SATfcJ;^OASL$rflJfflL-C, L— fe 

;l-CoAS:^lfc«ffl-ri.^i:^<, L-SK7S ^1? 
Oil. ifiR$T\ *>o£fffi£l^-f &:fr£S:fitt-f 

[0004] 

SATfcll/OASLSrflJfflL-T, L--feyy, 7-tf- 20 

z±f&,Z-£&mz. PTAfc«kt^r-fe^yyK<offtt 
^S^tPl^t. ^l^ix^r-fef-^coA^m 

2ftl><0T\ *ft07*7^CoA£ifsflD-fl>.ri:&L 
^mii.Zcoft&zg^xm.Ztifc 

l><7)X'b&, 

[ o o o 5 ] ^i5*>, (A) l— feyyfc. 

(B) «fl:tti:. (0 T-fef-^CoAi:, (D) 7-tf-H-y 30 
y^i:. (E) •fe l jyr-fef-^h7>X7x7-Hf (SA 
T) «:3-F-r*DNAfc*?*-DNAtti5&X,«! 

«i«cDNAcr»m6aLfca4«w)«**jj:v/* 

[0 0 0 6] (F) *XftbyyX7*J-y~ tf (PT 
A) *3-K1-*DNA$*C?*-DNAfc«&A,rt5H 
«4.*DNAt:TJBHK«Lfcfite!Hi<olff«jJ:V/* 
^i-eojjs^t . (O o-rHsf-;H:yyy7— 

(OASL) S^-K-fSDNAS-^^-DNAtCffl 
j^«f««i*DNAK:T»«aftLfel«^«lWBfttJ 40 

[00 07] Sfc, ±f£(A) -(D) 

(F , )^<t{.ta*h7yX7*f7- tf (PTA) 
£ 3- Ff4 D N A ? -D N ACfflfc/Wfifflft*. 
fls D N ACTJMWHft Lfctt^WOMfrtJj: tf/* fctt 
-e^attt, (H) -cyy7Wh7VX7x7- tf 

(sat) fcii/o-r-fe^nryyyr— tf (oas 

L) £*il«l.3-F-*-4DNA£^*-DNAfall 50 
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a^usfiJiuftD n a tT^®e^ Ltzw&M<mm5 
[0008] »c. #*sni. ±ia(A) ~(d) jfcfrfc . 

(E')^< y yr-bf-yl'h ?yX7x 7— tf ( s 
AT) ^3-h-ri.DNA^^^-DNACffljX^ 
ffigUftD N A(CT»«Ka Lfc«4«W)««EtJ J: V/ 
*JtJi-e««®HJt. (I) *^*h5>^r-fef-5— <f 
(PTA) fccttXO — T-fef-yHr L) y y T— b* (OAS 
L) $:-?-^it3-h-ri»DNA$:'<^^-DNAtCffl 

SAtsmmtftD ^A\,zxm^muzmScm<mm5 
m^i^hztimt-th. l~*W75/k*> 

[0009] 38K % *«W14. JtE(A) ~(D) ffitt , 

(G')^< tto-T-fef-;Hryyyr— t? (oas 

L) £3-K**DNASr<?*-DNAfcS&CrtSIIl 
D N ACT#«K» Lfctt£tt<0«*fc J: tf/* 

fcii*tf>»s*i: , (J) -tyyT-fef-zPh 77X7x5 

— tf (SAT) JiiJ:m*b7yX7tf7-^(P 
TA) £f*vefc.3-K-f SDNAfc^^-DNAK 

fflkA,tm®i.&v KAt.zxmmm LimMww* 

[ 0 0 1 0 ] JEfc. *#5itt, ±E(A) -(D) Jfcfti . 
(K) tUyrWh7>X7x7- t? (SAT) , * 
Xt^hyyXT-ti-y— tf (PTA) fcj:tf 0-7-fe^- 

;ws y y y r— tf (oasd s zti? tia - h-ts d 

NA£<?*-DNAiCtt^«I8l£*DNAfc:T# 

[oo 1 1 3 mz. ^ffcBJiii, -feyyT-fef-^h^yx 

7x7— fe'(SAT) , *X*h7>X7tf7- tf 

(pta) fcj:tfo-r-fe^-;n:yyyr— tf (oas 

L) S^ftLa-H^iDNAS^^-DNACtt 
^fcliSlif*DNAtliflWS. Sfc, #«Wi. -fe 
!iy7tf;^5>-X7x7-t'(SAT) s 

5yx7tf7- tf ( pta) fcit/o-r-fef-;Hry 
yyr—tf (oasd &*ti?tia-v? sdnaSt 

^^-DNAtaaiUfa8ii#DNAK:T»Hc« 

[ 0 0 1 2 ] OT. *IHH*B«t:llW-4 . 

(a) -(D) m 

*»W4. i«4ft^s4-ri»gt5g. -t^*>sat. p 

TAfcil/OASLSrflJfflLT. (A) L— fe'Jy. (B) 

(0 7tf;KoA, aw®) r**>uvy 
msuBZitx. l— feyy*>^L-^rsyi82r^ 
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LTBffi&T-fef-A-C o A4>«&n*&ffi< W£ h z. t tf 
(0 |£#07*^CoAOSMteL-- b'jy 
ImolSfcO. a*, 0.0005- lmmoU #tL<\i 0.0 
Ol-O.Simol -C*!). 

[ o o 1 3 1 <b) m<?mmt lxm. mt 

'Jylmmoia^O. 0.1~lmmolt'J>l>. (D) £ 10 

0. 3$. 0.05~2-ol. #St<li O.l-O.ftmol T 

[00 14] (E) ~(K) . (E') x (F^fcit/CG')^ 
(E) ^liSAT5r3-H-ri»DNA$:'<.^^-DNA 
Kaa^aftiftDNAKJ:"), <F) JS4WiPTAfc 
3-Kf 4DNAfC^^-DNACttJL^«B«i* 
DNAtCj: 9. (G) J&5HiOASL£:3-r-'-tSDNA 
fc^? ?-D N AKttiiiUffflftiflcD NAtCj: 0 , 

[0015] (H) j£#tiSATfcJ:tfOASL£'Hx<?-' 20 
n 3 - H-f I. D N A Sr<^ ^ - D N A (CffljiA^'fflmi 
ftDNACJ;9. (0 jfiWiPTAtJiVOASL** 
fl-Wl 3- Ff 4 DNA ?-D N AKH£X,*Sfl 
flUKDNAfci"). (J) jS4HiSATt$J:tfPTA£ 
**V?;h.3 - K-T^DNA^^^^-DNA (Cffl&/,£ 
ffl&XttDNAfccfcO. 

[00 1 63 (K) J&ftfiSAT. PTAfcJ;l^OASL 
fcfftffta-F-tSDNASr^^-DNAtaffli^ 
«H»i#DNAK:J:9. (E')jfcWi4«5:<fciSAT 
*3-K-t4DNA*^^-DNAfcttaAJtffflii 30 
fcDNA(cJ:9, (F')Jft$Hiil«8r<i:iPTA«:3-F 
■fSDNAS-^^^-DNA Cfi^/iffl&ittD N A 
(CiO. (G , )jR4J-J4^<fcfcOASL*3-Kf4D 
NAK?^-DNAt:ia^'fflfti*DNAi:J: 

[ 0 0 1 7 ] (E')fig^(i, JlftWtti. (E) fiStfh 
(H) j£4h (J) j£#fcJ:tf(K) «4h&»<5,aBffi.4. (P') 
fcfltt, BttWfcUi. (F) (0 flMh (J) tiZftH 

WOO &ftfrt>WIti&. (G')j£#tt. UttWKtt. 40 

(G) |R4h (H) (I) BJt^fcJ:t/(K) jR#j&»4,a» 

fU.. ±Ktf)SAT\ PTA*>J:tXOASL£-£;rl-?iX 

■cfciv^, *t=, mm. mmmzmmnx^h* 

[00 18] ifc, *WHfcJB^4^^-DNA4:L 

DNA$rif**tf* JIfcWfctt. 

tf, 75X5 KpBR322DNA (HrX^ • Ul^-f - • 5* 50 
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X (Bethesda Research Laboratories) tt 
K) . 75*5KpUC118DNA (SffijfttS) , 7t- 
^'Aclssv 1 1 2 1 (^8358-212781 ) 

[00 19] PTA. SATti£VOASLt:*tl?1X 
3-H-f*afirF. -t**)%pta. cysE^Wc 
ysKJi. tnffim. 8SBH(>&SrC%& <Z. Leish 
<9.Appl. Environ. Microbiol., 59. 892-898 (1993) 

; A. Matsuyama4>, Biochira.Biophys. Acta, 1219, 55 
9-562 (1994)£#«(^fc ) . P t aa&7«)&£fi9l 

*jitfR««»ii^*#aj$ii6PTA<orsyiSj 

M*B1~3(C» cy sEiifK^iSitfcy s Kilft^ 
firP*^^-DNA(C«j^3tfa«iftDNAk:r» 

**. mm. rnxo^umrnxfrnx-mm^ti 
a. 

[ 0 O 2 0 ] *-f . Sfta&?#MK3*l& . ijuc 

xi/^(7)^mmim^x\^±mm<7)^^imizm 

4. 

[002 1 ] 2 ) 4MffleO*8fC. gWjtfi^cDmRN A 
*WKU -eit*^ge<jOcDNA^n-yS-i£^ 

3) bwp££»ssu -eo^ge^-^rsy 

BffliWI^ftJgtft. Ztilzm^X. BVmGF&tV 

m^x. ^v7vyT<>rm< l zjiV)mmFf-*i!; 

tr D N ABrmg^ft*^ BWae^FD N A t IX 0 ffif . 
WitfBHkLT, PCRi£{cJ:0«B3-li-. -e^DN 
ABffr 2r ^ n-->7m<? t-Wz?u-->?t 
6. *l/C» MR»*CJ:0fl)BrL"CBftWie?<ODN 

AE?ijai^^totco^-ri>. HuieDNABfffri^i 

i±. SsfeftDNA^asiJISS^tiiSflJBr^^^W* 

[002234) mi&firwmm. mxEmm->x 
^nfr&izfmizm^bti&imxfohtf, c 

-tLX. PC R^tiO, SWa^DNABffrS-t- 

tf^fe^DNA (ae^^iit^s^feA^ttajffi 

SLfc«sfe*DNA) Br^-^*. «u<{iiwae 

^DNA^«^-ri»^fe*DNA (aeFttttWfc** 
«4**>^ttSB»8LfcSftfi*DNA) ttJV^T. 



7 

--y?mK??-\,z?v-=.y ZtoUmit. 

c o o 2 3 ] ±e i ) ~4 ) mmzx vmmtitt 

tm&FilBil/Li&m*.**? 9- D N A fcfflvvc . 

h. ZowmmZr*-- xa • yy (D.N.Ho 
rrison) <7)^rft (Methods in Enzymology, 68. 326-331 

(1979) #hb) u^iwtis. itzmm 

Atit*- • *-y (B.Hohn) (Methods in Enzym 

ology. 68, 299-309 (1979) #!8) (CioTlfOri 

[0024] &&w&tt*mkA.tzm&z.&<<? 9- 
vNMzxm'mmh i \> ^mnmx i fc#m*toi \ 
x, zBm&FFffmnwm. sat. p 

TAfcJtf/*fctJOASL£4*L-CV**a»iT3a>£ 

mtt &tzMz&®mcom zm%t h . ttitzx -> 

[0025] £tz. fctHMMtSSC****. SWa 

5) B^^£*^4J«te*DNA*MMSl<0#8; 
■CDNAWMIR^BlSIWt-i. £*HS>*>DNARtf* 
T h y vyMz'm<?)-H&X'7 D--y/l^^-(: 
?o-xy/-f|,„ 

[0026] fcvvr* US5 ) o^ffitci 9HK**ifc 
B^e^*«&£«ffl»;l*<?*-DNA&JflV> 

? ij - - y^-rs i izx o , ^-ae^s-^fl-r-s d n 

A£*?*-DNAfc#ALfcffl8UflcDNAS:**. 
SAT. PTAfcJtf/*fcttOASL£jH£*3r*4 

[0027] ±.§£(0X9 V-~y9b LTli. Wllf. 

mm&mx&mzt^x. ao^-^ms**. 

nn^-fcjta&jrfyT^y^Lt 9. ^y/5>i 
M53o^-*M§^^y^7 

[00 28] x^'J-^y^cJ:0^4>ix^ai**^^ 
fc$ftfc*»Mfi»;lf*DNA£»42rifci: IXlt. ffi 
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X.lf. e- • /-!/- (P-Guerry) <5>0^a (J.Bacter 
ioh, 116, 1064-1066 (1973) . r • t' • 9V*) 

X/MD.B.Cleweel ) O^S (J.Bacteriol. , 110, 667 
-676 (1972) #!S) KZtfmftylXh. <X^X\ ±f£<7) 
«fl:8iufe«« ! Sra«i#DNAtc, Witf. 
Sma IfcilXKpn I (WflfciSSffitttB) fcfBBStf 
T. DNAKfrate»*»*. ±KDNA»rtfate*J: 
0«KtfirP*JWitftft:tt, 7M • vzrfU (T. 
Maniatis) 4>£>2ri£ (Molecular Cloning . 173-178 
10 1982#. Cold SpringHarbor Laboratory ftfig) iZ 

wmzttfx-th. 

[0029] ±.u<dx o iz Lx&mztitzmcr&m- 

cysE. pta&Jtfcy sK. -f&;b^. SAT. 
PTA&il^OAS L£3— K^&DNAffiJ^Jfc, 4^31 

o^ax-. ®&mizmtiz. dMaroaa&ro*-* 

WiHT^-y^Oac) 7nt-^-, r- 1> y7"(Trp) 

ft. cysE. P ta. cy sKgt^n^-, 

20 [ 0 0 3 0 ] jgfc. a±«fcJ£ tfc, 5 * 

-?-E*lL ^V^ihaHyUAA. UAG. UGA 
i'MmUmx-matZ. *tz. cysE. pta. c 
ysKit^iaHy, *-5*-*-E*K>ffj8fc 
JflV*4£fc .KOi'SKLT, SAT. OAS 

Lfe±tf/£fcttPTA£4*t*«8U.frDNA£H 

[003 1 ] =5rfc. JKBffl^^^-S*tc**$*i47" 

T'^S. #^^7*o^-^-^$:^U^DNA$:^ 
30 n--y?ftK? f-lZftJJc^LW&th , <X^X\ 
z\<r>?v--y?m<9 9-lz&?f&&titzmmr?- 

DNABffr^, m3.%mmmmxm.<? 

??-kLX\t. -ftthh. ?yX 5 Y**? f—b LX 
fi. PBR322. 7r-iSK9?-bLXli. mi 

(f. Acl857 1 1 2 1 (#HI&58-212781#&fB) ttb' 
mfhZbifiX'th. 

[0032] ^9 ?-liZ SAT. PTAfci 

40 lfOASL*»featf*l*ia<0»**3-H-r4DNA 

*. lil-^^^-tCSAT. PTAfcitfOAS 
LtPttWiixi 2m:Z1\?iX3- V-fh D N A 2g£ 
^- £ MR?* £ 1 1 X'% h 
t. H-^^-tSAT. PTAt>J:tXOASL$-e 

tiftia- \t-ti D N A 3«£tt&^fflttifW6!I'<. 
^^-*»R-t6£i:tT#6. £^i. fffBD. Leish 
^O^T&. «illJ^^*ffi («BHFl-22847Jt4i«) CcJ: 

50 -DNA^^Mltfr^^J|i5»S«BlTa5fi&^ 



9 

t&ZtlZX*). H—*?*-K:2ffl2U:*>it£*DN 
A £ ZilZtl 1 fflfcLLJf Xt IZbtfX'Zl. 
[00 33] 4fc. SATii, ^jftSflfcL-frttTS 

AT5r3-K-n»jie^cy sE^jaa-rsifc^*. * 

#«CiiV vCliffiftTjrarc&&. -eftKli, Muta 

h. ^WCIiD.Denk^tfO^Tffi (J. Gen. Microbiol., 
133 . 515-525 (1987)) iZft-oX. -JgaS&frfc' £*? 

taxw mm. m tK^vy^^jagt 

(ft) aifiS. 90K. 198830 . Ste^S^S ATvStt 
UfcitfirF c y s E vg> £ t & fc* fc J: o T iffiSfc 
[00 34] fneoi^KL-Cl^^fc. SWStfcl 1 

fc.k^MSttS'j-pjiiauT, sir**. £*ifcov> 
t, mm&imzmt. awe, x?;-fuximz# 

%>%W. Steffi (Biochii. Biophys. Acta, 72. 61 
9 (1963)) fcj: 9 

[00 3 5] JJE«i»i#DNAKJ:OW«««S#i 

zmmmzmfcztiz^K £<m\^ii&i>coti 
x. mm. xvisx.»tTmzmti*am*wfi 
zbvx-zh. ju*wtcut, ah»k-i 2, mi< 

«. HB10 1 (ATCC33694), DHI (ATCC33489), x 
- 1 7 7 6 (ATCG1244), 110 0 CMax-Plank-Instit 
ut {/sjsflWV?) S. . JM 1 0 1 (ATCC33 

[0036] aW8^ffflV^jeKlKaiS*lfc«4«rti, 
HfffELfcJ:3£, SAT, PTAfcit^OASL^+O 
4*5r< fc t,-OWS«*3-H-r4DNAjWffl*a**l 

ZbtfX'Z&b^oWl&fr^, ±Mwm<n*<?>z.^w± 

*13- Ht-SDNA*>mata7tt.W5rffiffl-ri.<7)^ 

mu\ -o<oBBR*3-H-r*DNA*«ffl*a 

**ifci<*>li, (E) , (F) fc«ktf(G) 
W»*£3-F*4DNA#«g*ii**ufcitf>tt, (H) 

. (I) tiXVU) mX'$>*). Ho<0B3gSr3-H-f 
*DNA;Wi»&*fLfc«i<0{i(K) J*#T*&. 

[00 37] ±fEtf>SAT, PTAfcitf/^fcliOA 
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( i ) mm fvvm. sm, » ^/n*-*, a 
«sl «$8 («iif . una) . #as 

?tr*;*, -fd^, Uft. HI&Ss h 

[0038] (2)H*»:'*7 , M'. AS8K 3-y 
10 XT' 4 -TV*-. g#x#x, |*ix**, A2*?>i 

( 3 ) *cr>m : K^Wt^^r^SillUiS, mi 

>m. TssmmtLxte. *oi^s>*l rx^w 
[0039] i#ife<ojs4J-t, l< immm%iz&w.z 

tl. imttdmir£X . *>OSAT, PTAfcil^O 

ASLn&mtfX'Z&x^z. ztibz^ttitox. 

MmZtih. igifiOpHli, 5-9, 04 L< 

fflSO^, 0>R(f, 110— 
30 140 x:T8M5»BMDSRLTff*itf J:^. 

[0040] «»4. mmtmm%t'n 
mmftrx-ftKo. MBun&rJsCs mi< 

li30~-AQX:tf®%X'&&. tm®<7)pWi5~~9. m 
l < li 6~8jM13?fcS . P H<0PISi5{4*SKt7 h U 

®miz±-?x'if%o. mmmmim^2~~7 sm-h 
s. 

[004 1 ] dtO«fc ^ CLT#4»fuWS«li*6i»^4» 
«W»fei8'tv»«. *JtttRBJfJtai. %L<im®<D& 

-rztizx *)®t>ti&mfrwm. axvztibnm* 
nmmvn^ti&mttmtf. sat, pta*3 
£voASL0)wmmtixm^t>ti&. ttz. ±ie» 

[0042Jffi, ±E««tOJHi«*»4)SAT, OAS 

l, p t a tftmmm-h zth ^mvh h . 

50 J&WafflS*i4 (KRAy^?;. 238 M, 246 M. 



1 1 

710 M : mmfSfttii. 1982* ; KMJtih. fflgfi$i£ 

?D7h/57-f- DEAE-WD-^^D7h/ 
77-t-> DEAE-feAf7^^0?h/57< 
— . QAE-- t;PD-^?D7h/57 4-. QAE- 

00, 100, fcKtt50£ififc{;H:7rn-.X6 

[0 04 3] ifc. JJB^>i3Kffl»i.*DNA(Cj:"3 
»M«»Lfc*£1lltt, SAT, OASL*$J:tf/4fc 

upTA4ffl6wn». aftgeaimg&fe'?^ 

SAT, OASLfcJtf/ifcJiPTAiSttaWV^fc 

4MMfcLTJB^4£fc^*4. JWWWctt. SA 
T 2: 3- h'-f 5 D N A 9-Y) N A taB&X,rtf«J» 
i*DNAt"C»«HftUfcl!t4«<0SATffitttt. S 
ft5S«li«SfcO 0.1~30U?*4. 4fc, OASL 
S3-Fi-*DNA*^^-DNAt«aiU5fflSI^. 
ffcDN AfcT«K«ft LimS&MO A S LfltfSttiilf 
ttSSfflmgSfc 0 2-300 UT»*. SEC, PTAJ 
3- K"t* D N A 9- D N A (aH&ttSlflgttflc 

d n a fzxmmm Lfc«£«w> p t Aostttiafts 

S®1 agist 0 5-300 UT*4. 
[ 0 0 4 4 ] ff. S ATJSft*« 0. lU/«*»«>*£ 

44B*a[i:UTJHV^*ik*4T*4V\ OASLvStt 
#>'2U/mg3fa!, PTAiStt*«5U/ig5ftMW*^«)|a| 

arc**. sfcSATjstti^u/ig&fBiiat^iwi 

WiWm-fh Z t fctSiStrf U\ OASLii 300U 
PTAJStt** 300U/ng*fiiS* 

[0045] l— ifKrsyKos^s 

(A) -(D) Ifcftfc, (E) -(G) HMtefcRJES****. 
(A) -(D) J&ftfc, (F')Jfi»*JJ:t/(H) jS^kSRiBS 
(A) -(D) j&frfc, (E')jfi4MSJ:lf(I) l&frt 
(A) -(D) (G')jR^*jJ:V 
(J) J*#i:«a68tf**\ (A) -(D) j&frfc, (K) j£ 
#t£RJS$iM> £££«]: 9, L-£KT5>'IBfc4JK 

[0046] >I<0i§£, RiSJdSOPfirllWK+Tff a 

*<, (A) -(D) j£4N2Tftmm£ateu&fc. 
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y«i50-150 mM, »4L<&60-130 mM, (B) Jfcfr 
<OK-(l:Wil0~50mM, Jjf4L<Ji20-32mM, (C) ft 
^OT-b^CoA(i0.1-lmM, #£L<<i 0.3- 
0.5 mM, (D) Jfcftt^-fe-^y yK5~30mM, #4 
L<telO-30mMT'S>3>. 

[0047] 0£«K3*^ J:tf/4fctt**5ffi8^ 
10 +<7)SATc7)vSttSr, 0.01-30U mTWimWM&t 

■T5) , #4L<Jio.03-30U, mzfftKii 0.1- 

30U, OA SLOvSttSr 1-300 U, jff4b<ti3-30 
0 U, #fciF4L< {15-300 U, PTA<0«tt£ 0.5 
-300 U, #4L<«i 1-300 U, W3ff4L<tt5~ 
300 Ute&SJ: ^ ic88£!Bitf>»tt:fc t fctf/2 fcti**>8i 

B^m^as-ftts c 1 1 ct o , Mifciwre** 7** 

20 *_Uf*£ 

[0 04 8] icO^, «6«+<OSATiStt#0.01U 

ASLflHt#lU*i»<0»£{4. O-7-fef-^-L-fe 

y >Ttf«6iK+fc£«88W-s# l -aar $ y mo± 

j£S8UKi-$-<3r<$:6. PTA«tt# 0.5U#«ttfrt6 
7-fe f-^C o A < &<0T\ ±K« 

WmzT^VC o A£#*»L&^Rl5#Rrt 
30 (C3BtTU*<**. 4fc. SATiSftWOU 

OASLgffitf 300USrJBi6*-&. PTAgtt* 5 300 
[0049] *JMB(0*tfck:*JV^, Sfcttft 

LTJi, ^v-xf-l^y • XT7y;U7S>- (fi?0^ 
40 1 5, B*?ft)i§ttS) , -fe^hU 

ffiW. ^hy7A^l/-f^T5H«®?^t*^7-Jf>"t4 

ru-h (mm. yx^-ysT22i, a^witt 
ii) %ifv>ft4*>xmsmteZL-£m7 

tlbim®. Rim 1 ml 3fc 0 1 -50mg, »* l < tt 1 
[00 5 0] GWmibLXtes h/i-xy, df^i^y, 

50 T^v^.mmr^-^Ky^ybh^ismx. 
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1-/l>%£i:ft^ZZkWX'&&. ZixWZ. RlS 
*glml3£9, 0.1~50/i l . #£L<tel~20jLt lO 
i&g-efflv^ft&. RJGiaJi. iI&lO~~60*C, 
<te20~~50r, L< »i36~48-CT'S> 0 . p Hte 

il#5~9, #£L<{i6~8.5 T'S>S. Rffi 
<i, »®. l-8 0B^TSS7-fS. 
[005 1] Rfcfflfr&OL - 4flB7 5 "t frfc*> 
L-^tM vfc«fctf/2fcUL-xX?-y<9#!8»l! 

ii. m^mm^mm. mm^nr^ymmsnz 
im&ftMZk'izz&mT&zx y)®%izL-^XT4 > 

k%Z. 
[0052] 

[ h&m ] UT*%mmmmz tor gtHjj-r s . 

yiJitfL-i^f-i^J&lffi, SAT, OASL, 

p t a v-mmfemmT?) tn^xhh. 
[0053] :L-sviT$.s®c?)%m.m: l-w 
-fyfeit/L-^^-ysr, hplc (nmmftfw? 

t L-i/x^vco^&ttWRmmmzi 

[0054] HPLCfciSJgftte, NBD-F (7-fl 
uoro-4-n i torobenzo-2-oxa-l , 3-d i azol e) Srffl V H P 
LC-^3ft£ (Y.Watanabe, K.lmai, J.Chromatofr. , 2 
39,723(1982)) ^{.tCff^. 5M2r4 0fgK#S? 
U -e^lOOwl £1 OmMyyKT-r-U^ASgffifg 

(pH8. 0) 7 0 0^1 izMltz. ^fUCl OmMN 

BD-F^r-feh-hu^?sjsi ootx\ zmt. m% 
t 6 o ttmimm- h zkizXoX7i;m%ft 

JKiVitLtz. 3 0#H*#U lNffiigSrl OOxd 
Mz.XKmZWk.Ltz. mM20u\ £HPLC#7 
UZ&XL. Tll&mzXftm'fi^tz. HP^, ttvl* 
(iWatersttg/iBONDAPAK C18 125A10,um ( 3.9X150m 
m)SrSfflt'fflt\ ^tBJSA (50^ mW7V*-*7L>- 
T-bh-hU;U->^/-yU (80:10:10, v/v)) £ 5.5 
4h ftWtiiJ&B (50mM KKT^-^A-T-fe h- 
hU^-^^y-;P (30:30:40, v/v)) £SS$ 0.8ml/m 
int'fflV^c. ^tHJi^^tiilS (HITACHIF-1000 Fluoro 
photometer) SrfflviT Aext470nm, A em 540nmffi : -5 
tz, Zn&ftTXO&tttifffltei/AT-l yi9#, 

y22^-C'$> o , «-r s y i&ill^&frMt^l&llsu o 

[0 0 5 5] CSATvSU] 

MMl : lOmM h'JXgl(pH7. 6) (ImM 

Na 2 EDTA-&3T) , ImM L-- feUV, fcitfO. 1 
mM r-fef-^CoASr^i-l.. ISiit ( 1 X8c 
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m) tctiS3gi£i. 9 5mlfc9, iflK^UiSM 

$•0. 0 5mlflH;tT, 1#(S39<7)2 3 2 nmf<Oi83£ 
JSO^- (7-t^CoAcO^-B*) £83£-t&. 

(AOD/4. 2) x4 0=P^?SlmlSO^Vgtt (U 
/ml) 

[005 6] COASLvStt) 

S$S2 : 1 6 0mM r- D X&K, 1 0 0 m M 0-7 
-fe^/P-L— felly. 3. 2mM g^M^A, 
10 0. 8mM EDTAfeitfO. 2mM t'J K*tr-;HI 
>&£•&&*§&( P H 7 . 2~7. 3) 
S@g3:lmM ffiiilSift ( 0 . 1M NaN0 2 /0. 
4N H2SCU , lv/99v) 
[0057] MM4 : 2%X)VV r S >W r- 'J 

um5 : jg-fbk^?g (Tie^A, b, am* l : 

4 : 2 (v/v) tf)«ij£-tii£b*:) 

A : 2%mt*mWi ( 0 . 4 N JSKtISS) 

B : 6. 8 8%X;l-7 7 S VSTS KSffll ( 0 . 4 N 

20 mmxmm) 

C:0. 2%N-l--T7^;l/-xf-pyxT5>-** 

(o. 4N mtxmm) 

[0 0 5 8] mm ( 1X8 cm) t,zWM2*l 90 u 
1 fc 0, iktC)ii:t#iKUc»«?gl Oix 1 Jui.T4^ 

o»s»&ht3. ias3» i*\toLx&m*Witz 

•li:, 6^, M^4 5-0. IdIJpx, 2ftffiffltth. 
iSS5*l. 6mljDi, 6~10^, IK&L^fe^5 
4 0 nmt'itfe5£4-t6. i^tcffitt . 

(AOD/4/0. 2 7/1 0) X2 0x#!|^=ggfjl 
30 JglmlSO^tt (U/ml) 

[00 59] CPTASttD 

^6:100mM h 'JX^K ( p H8 . 0 ) , 5m 
M IS-ffcV^^A, 0. 5mM NAD, 0. 5m 
M CoA, 5mM L-'jy^M. 12. 5x<g/ml 
U y^SSi^S^, 2 5 g/ml ^xyffi^^S 
(citrate synthase) . 

[006 0 3 tOK7 : 1 OOmM T-fe-f/HJ^KS 

KMff ( 1 X8cm) lcMa§6S:2. 7alfc»).aBt 
40 *RU:!HS«0. lmlS-jDi, <X(cSSg7$:0. 2ml 

Mix3 0'ct,zx2ftfmm%.foZ'ft% ; !). znmcos 

4 0nm<7)<®.KMcr)MtiQ (NADH^^H=7-fef-^ 

(AOD/2/6. 220) x30x^g?$=^Ml 
ml^OOvStt (U/ml) 

[006 1 ] CiatWlD -«»ifM«*«i<OfW- 
( 1 ) ^liail00»^S£fe«£DNAcOlBS 
^HB (Escherichia coli) 11001* {Max-Plank-Inst 
50 itut (Mf/KW; hM-y) J:0A^) SrT— Ylg 
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% < 1% (w/v ) h'JTr-y (Difco tt§?) .0.5% 
PSX^fX (Difco ttM) , tiXVO. 5% (w/v ) Na 
CI. P H7. 2} lOOmlK&SU fflg3 7*CT8I$ 

mwmmt. %m>zwz. 

[00 6 2] 10, OOOrpmT'l 5^- 

n. *aacj:Da4>»«wiu amrMco. 5g*» 

£<9*>. KSftA>£>£®. (Biochem. Bioph 

ys.Acta, 72, 619 (1963)) fcj: A£» 
fc. ifcwc. i^Jftfe*DNA6 0jug*Jj:tflWI8B* 
Sau3AI ( XWtMftttB ) 3 U £ . lOmMh'J XttlHf 
fffg(50mM NaCI, lOmM MgSCkfccfcl/ 1 mM 
i^XW r— /l^*. pH7. 4>fc#*«£U 
tt*3 7KrC3 04H8EJ6S-£fc. Rift* 

ftRKlU £«Sau3AI^fc3*lfcDNABrfr#lflS 
**-*£i:*l»jM-*fc*>fc. T)VttV7*X7r9- 
HfSQg (Molecular Cloning , 133-134 K) U D NA 
Bifr*«*0lfty y»ft*ff«r->fc. JEfcJHfifc J: 0 7 x 
/-^ttttMSL. SfcX^y-AftRMHIL?. Sau3 
AITm$ft£*IIS1100fcO3fefe#D N ABrfr 5 0/* 
g*$fc. 

[0063] p t aOJjlSi 
( 2 ) WPilfoyyXz; KpPTlOODNA^R 
y°yX 5 KpBR322D N A (Bethesda Research Laborato 
riesffiR) lOustSXVMMSmaMHI (Sffifilt 
$g) 1 OOU£50mMr-yx-HClJiffi?8E (lOOmM NaCl. 
lOmM MgS04##. pH7. 4 ) (CSb-L. i&K3 
7'CT 2«HRBS*TJBfl:«[tll K»*»i£fc: 
Jr97xy-/M*ffl*sJ:W f x^y-yl^t««SlLT. Ba 
mHI •CfflftS<lfc7 , 5^S r--pBR322DNA*^:. 
[00 64]&vVC\ «T<7)BamHI TiilffcSftfcT?* S 
HpBR322DN A 1 0 jz g. g ( 1 ) TWWlfcSau3AIT 
ffHfcS ft£*l§«1100»<7>JfcfettD N ABrfr 1 0 /* giJ 
<ttf5 U<7)T4DNA'J;#~ t' (Boehringer Manheimtt 
K)*6. 6mM MgCh. lOmMyf^Wh- 
yMSitflOmM ATP**^rt"*6 6mMh'J^tt 
KfgWift ( P H 7 . 5 ) fcSttuU 1 6'CT' 1 61$ 
DNASrii^S-li:. a«<Dlfl8ttttr?X 
$ KDNA£f#/c. 

[0065] <?-LT. T4 -XA-t-OVy (D. M. 
Morrison) £)2fj£ (Methods in Enzymology, 68, 326-3 
31 (1979) ) tJO, *^/l^*A^Lfc*ll§Bll 

ooft*. ±iswi atc^^^S^^fflMx^r^x 

$r-'DNAT-»WK$U 7 ytfy'J yjjttxfcJ^T h 
? V y®%&WB'mWM3 0 0 Ottfcfcfc. £ 
0 KLT»£toiJEm«8B*<OPT AvSttSrllfie^ 
J: 3 «: LTW£L . a±*»«1100»J: *) PTAiStttf 
±»LTV^3KB1iaiB*"C , *6*IB«1100 (pPTIOO) 1* 
*$*:. 

[00 66] OJffl^^ftsr^XiHpPTlOO DNA 
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l?ta*ffi»1100 (pPTIOOp) ft*^T.Maniatis^><7)^rffi 
(Molecular cloning. 86-96 H. 1982^ ; Cold Spring 
Harbor Laboratory fflK) (C i 0 . figUftT^XS 
FpWIOOfcWBIKRLfc. fflET-Yfctt 
T, 3 7^. 24>OT«W*LT»fc*»«1100 (pPTI 
00) ft<OtgSI?S2 0iDl*. RiStftl HC«WU 3 7*C 

/l-O. 2g$draU s€tl^-iaJg-C'2 0B^tS#L. t& 

10 

[0067] fcwc. £<Otg§tift*. «J6IC J: "510, 

o o orpmTi offlRafo&wmixwm*** 

fc. ZtlZ2 0ml<7)2 5% (w/v ) i/atl***t4 5 
0 mM h U XigISfg®?& ( P H 8 . 0 ) tgS Lfctf) 
*>. S^fc. iflC, 'jy^-A lOmg. 0. 2 5M 
EDTA?§?ft (pH8. 0) 8mlfc e tt;20% (w/v ) 

T-3 0^S. «ai/C»»U *«S**»fc. 
[0068] ZCOimmz, 5M NaC1^13ml 
20 *jKSnU 4-CT-l 6fm9mttzi>(?)t:%miz&') l 
5,000 rpiT 3 0 afSBS'MMI L"C «iai»*»fc . 

ztii%mz£ 0 7 x y-;i,tt!±j t^%, JiBfetiO 

EDTA^-if*-tl»l 0mMr-'JXSl?M«ffi6ml (p 
H7. 5) IzmffiL. H(=. i<ica<k-bi">A6g*J 
il^l 0mg/mlxf->^A:/a-7-f HO. 2ml$:^DL 
fct>»*. ^CJ:0 3 9, 0 0 0rpmT'4 2^raSS 

R(C S n-^/-/PSrffifflLTxf">'^A7'o 
7^K^|l^, ImM EDTA^COl OmM 

h u^«iHfffjs ( p h 7 . 5 ) izmxmmm^ 

mtZtlfcffi&ifo77Z.$. HpPTlOODNA (10.0 
kb) lngfcfcfc. 

[00 69] (4)ifa^rtH«i«c7 , 5X5HpAK222LL 

^IWfOjie^P t ali, U y^r-v • V-/7" (Microb 
iological Reviews ^4 7&. ^2-f. 18 0-230 
40 M ( 1 9 8 3^) ) ±. 7-fer- hX?^ ^-Xitfi^ 

-r<TaEfcuts^tt*>n-cv%5. ±ib(3) xftbtuz. 

PPT100D N A t . 7-fc r- h ii A ^-XMtikttistsvh 
K122DNA(FERM BP-1534)cO©JHS^«!0^Jt<StA:^ 
ft. KpnIfcBaniHIO^'7r-^'-7-y7-U'C^|,C:i:*5 
B^f>A 1 i: 3 5:-5/i. fit. PAK122 DNA±c07-fer-h^ 
-f jBe?±8E(c ft 6 rat - ^ HW* £f US t T 
iffg^p t ac7)^*^^7-5X$ h'DNA^OT^a 

[0070] HpAK122DN A(FERM BP 

50 -1534) 0 . 2u%m\Z%\mmwHM .Hindlll (fct 
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tz. %mmm) x-mt. m*imtzz , )7xs- 

)UteftRlfX?;->l,im$mLX. BamHI .Hindi I! 
XimtWz77*$. HpAK122DNA5r#7t. 
JR ( 3 ) X"&t>iXt:!mi#77Z$ FpPTIOODN A 1 
/igSrBamHL HindHI T'RJ^$W#7tM<k?SSr 0 . 7 
%7#D-*^€£v&i&Uc<0^>. 9 1 . 6kb 
?)DNABrfr£R. C. A. Yang£>tf);fri£ (Method 
s in Enzymology,68g,176~182K.1971^) lz£ 0 §W 

oDNAfcsajLfc. sajft^xy-jHMasiL x 

^y-/|/ftK«yiSrL-CSW^»S8S<ifeDNAlSrfr 10 

0. 3/ig*f*fc. 

[007 1] ±ISc7)J:3^L--C^0. 3//gOBamH 

1. HindHI Ti8ftL£T7*$FpAK122DNA&t/Ba 
mH I „ HindHI "C*?ft'^bL?t0.3^g(OpPT1007*7XS FD 
N A4*CD i . 6 kbcr>DNA8rfr £ . 7 ul«*fc»)W 
U (77mMr-'JXSiS(pH7.4)/15mM MgC12/l 
5mM vf-jf^M I — 15mM ATP) 13^1^1 U<9T 
4DNAU U 8'CT'l 8B#raiiJSSiSSrfto 
fc. .I<7)RjE?g£fflVvC, Journal of Bacteriology (1 
m. 1072M074H) eftO$JHHft8;fc:J: 0 . *8§M 20 
JM101 (ATCC33876) tt£^J06& Uz . f# Wlfc#MH« 
tfco£*f oT5X5 FDN A^eJHBSHBBry^-y 
£88* U iW^fflBttr^XS FDNA£&T> pAK2 
22fcifr&W:. 

[ 0 0 7 2 ] pAK222±c^)p t a»£ftf>lfWllfc: 

5' CGCGAATTCGAAGCTTCTAGA3' 
5 ' CGCGTCTAGAAGCTTCGAATT3' 

<WJa>£>&l>* , J:Or?l'*:M F££j£U Hlul * 



*T'flMU:pAK222DNAkg£U T4DNA ligasefjSfe 
JMWaMSO**-*-* Tyx S H D N AO&OEgg^flJBi 
#A.S*lfcB«*>:r9*5 FDNAfcfcT. pAK222Li: 
C0073] 

5' ACTAGTCTGGAGAATTCTAGAGC3' 
5' TCTAGAATTCTCGAGACTAGTGC3' 

«-yy#- ■ vyyvfitR) t-OTI*:pAK222L 

DNAfcig^U «ffifclEOT4DNA ligase£fftB$-£T 

ass®. *hiijmioi mmm u.% &t 3 tm.wm. 

m&>6im ? 7 X 5 F D N A OSJRBB^ W V - 

FDNA$rf#/i. m5rpAK222LLi:#^L 
KpAK222LL)fc#&Lfc. W. H6(C. g ( 1 ) ~~ 

(4) \,zwmp&zm.mmmwmmm\.zx 

[0 0 74] cysEcomSI 

( 5 ) »£s*»a.k oafirfom &m§»£*t 

7*5 F«0ft* 

iWrFcy sEfifijfED. Denk&fcJoTaS (D. 
Denk, A.Bock:J.Gen.Microbiol. , 133, 515-525 (198 
7)) ZtLt:£ftr?-mMfflt:i>bizPCR&t:m^X%. 
MZiitz. *T . NsRWHtcfflSf * 

5' ATGTCGTGTGAAGAACTGGAA3 ' 



5'ACATTAGATCCCATCCCCATACTCAAATGTATGGTTAATACCGTTGAAATGCTGGTCTAT3' 



^i/AfAXti Model392 DNA/RNA s^-felM 1f*-£ 
fflOT. «ffiCJ:")^JSLfc. mu. 7794 FA4 

[00 7 5] Ztl tzatfLX 'J 3% 9 Vir^r F £ 7" 5 4 "7 
-DNAt LTffl^\ in vitroODNAiiiSlfcJ; 9 cy 
sEJlfiHHfrJWtLfc. ftftWCtt. Perkin-Elmer Cet 
us InstrumentsttStfODNA Thermal Cycler. 
fflitftS&eneAmp DNA Amplification Reagen Kit £ 40 

m\\ TIW>ftft"CRJ6*f?-3fc. 9 ( 1 ) "C-fts 
»Ufc*»MllO<l»fe«cDNAj8«2 0/il (0. 8u 
g/20jul TEA 7 7r-)C, 2N NaOH 10,ul 

nmttc. Sfet, 7. SMi^Kryt-^so/ii 

fci^X^y-^4 50u\ZMz. -8 0*CT'3 0 
f*. ft?l«ffiLim*2 0jul(3gjBU:. doLTtf 

d n A^a^r yrw- f d n Ammt txm^ 

tz. &U&t* RK/<»7r-10jul, dNTPm^J $S50 



^ 1 6 /4 U Taq polymerase 0 . 5u\ (CN*«gffl|T5 
V-DNA5/iK C*ffiffll7*5^V-DNA5/-tl. T 

y7°i^— fdnao. 2 ui. WM^inl-kmi I 0 

[00 76] BP*>. 9 4*C3^. 5 5*C14r3 0®ti£ 
V7 2X:2ft3 0®cr)%m$:W<7)\''ffrK mz94 
•Clir3 0». 5 5'C2^-fcJ:t/7 2'C2^S:j£2r2 
5-»M?/MTofc. ftmt7 2°C-C7^KSL^. 
4 04W»»tT4iCfc:Tfffc. Rffi^Tf*. *BSilfc» 
1 kbcoy 7 7X>hZ r^*n-x«M*»tc J: 0 
JtOflUWiHIL. T4 DNA P olymeraseS:^ffl§^T5l?« 

[ 0 0 7 7 3 77X $ F<7 ^-pBR322D N A ( £jf j§ 
ttS?) £EcoR I aiftlru I Tift'-ft:^. DNA blunting Kit 

T^n-^^^jJ:SlSrfcC^V\ GENECLEAN II KIT 
(«)«) fcJ:9a«jiaft**tr»3. 4kb 
cODNABrfrSrlX&Lfc. f#^>rt^: DNA $rT4DNA liga 
setJ:"3«*fc:Lfca. EcoRIT'«L. BMfcLfc. 
[ 0 0 7 8 ] KWC, MTtZTfifX o ttmmv 9Y- 



(11) &BPF9-9982 
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y * y -Ag^ast^- $ *- ?-3?*)i&3i»©i^ ^ecori mxt m& txmi<? * -puteioost^si t 
tmtst,z\faimi&iM.ts-?)ui-?v-->7'y--i b£ tz. 

•i-tfDNAE?l|$rDNA Synthesizer Model 392 (77*54 H* 

MnCGGTACCGGATCCGCTAGCrTTACATTATGCTTCCGGCTCGTATAATGTGATGGAATTGTGAGCGC 
GCCATGGCCrAGGCGATCGAAATGTAATACGAAGGCCGAGCATATTACACTACCTTAACACrCGCC 



ATAACAATTCCATCGTTAGGAGGTTTTAGTTAACTAAACTAGTAGATCTGGTACCG 
TATTGTTAAGGTAGCAATCCTCCAAAATCAATTGATTTGATCATCTAGACCATGGCTTAA 



20 



[0079] iieT'WtiL^lkbcODNABrfr^pin-ElOO 
COHpal sitefc*AU pOHE100*f»fc. *Ji»1*JMl0l 

[0080] (6) 5/X7 l 'fyfi:J:674-HA y ^H. 

c y s Efc*«tSMet256£lle256 fcSBWft 
fcftt. Kunkel£(Proc. Natl. Acad. Sci., 8 2^. 
4 881C. 19 8 5*) »ffl1*JW«ER«yi 
(site-directed mutagenesis ) £fr-?fc. Hft$*£ 
tt. Met256<9ffii£$r-frtf* U rf* ? l^^"^ - r* (5'-AATGCT 
GGTCAATATCCATTG-3' ) fcftffifc: J: O^dtiU T4polynucl 
eotide kinaseKift U yBHfcfcffofc. pOHEIOO 

t y y»flyt y =f * ? f*>7-- >j T4D 

N A--K 'J 7 9— s T4DNAU #~tr SrfflV vCO 'J ^ 
7-RJtS£firofc«. ,I<D7*7X$FDNA£fflViT* 

X$ FDNA£|H]iRU -eftfca-F^ftT^ft c y s 
E Jtf5^ <OlgSE?iJ & W8 L-Jt tl^ Met256£^1"AT 
G*«Ile256SrS^-ATTtCiEt<«aS<tTV^ifc* t 

[00811 ^3 LTftMifcSBac y s EMitt* 
-&fr7*7X$ FSrpOHElOOTi; Ufc. -eLT-rW^XS 
FT\ MEp t a^>*ltfc:ELfc*iSKJ: 0*»«JM10 

i mmm i . j^«te^cJ^»«feJMioi (poheioot) 

T . liiftT?^ 5 FpOHEIOOTD N A 1 ngfcfcfc. 
ft. 07fc, JS ( 5 ) ~ ( 6 ) lClE«^p0HE100Wi}O 

[0082] c y s KCO&M 

< 7 ) w&sbkmz vw&wm. mmtwr 

MED. DerkUzX-iXmiZtltej&GrF&mmiZi* 

Nsiaiflucffis-f ft 

5 ' ATGAGT AAGATTTTTG AAG A3 ' 

tc*«fiscffis-rft 

5 ' CAAGCTGGCATTACTGTTGG ' 

Oi»£&l>5r i J:/'.>'?Wf-F£. 77*54 F AW 
^^fAXtUJ Model392 DNA/RNA^y-<:-»MlF-£ 
fflwt, SffifciO^jSUfc. flfSKi, 77*54 M^*50 



10**->-XirAX|tS!*'J rOt^M-f-FWWr-F 'J 7/ 

f-F£7*54v-DNAfc LTffl^. invitro DNAif 
IStCj: leys KitfirFfcimiLfc. ft*«CI4. Perk 
in-ElmerCetus InstrumentsttSKODNA Thermal Cycle 
r, &l^ffii§ (80 SS^GeneAmpDNA Amplification Re 
agent Kit£fflV\ TiE^ft-C&JE£fr-?£. 
[ 0 0 8 3 ] BP*>, ffre^H«1100Jftfift:D N A?§fg20 
ju 1 (0.8^g/20^1TEA'-y7r-) (C. 2N NaOH 10 
jul, ^ffi*70//l$rSDX, 7tTC. 10$HBMn«fe»IU:. 
S&fc, 7.5MiE&7y : 6-'7A50;uL &X?y-;W5 
O/dfcjD*.,. -80°CT'3O#fg»Sl*:flL &OU ifcSS 
£70%x? /-A/tftiMfc, 831311 U£»*20;u l 

aBBLfc. zoixftbtLfzDNAmmtTyru-b 
DNAmmtLxm^ti. rrm. r&U7t-v>u 

U dNTPmixl6jul, Taq polymerase0.5//HCN^ilD 
NA5//K C5|5Si|DNA5/il. tVTV- h-DNAO. 
2/zK Jffll**Jni^»tl00julfcL. TIEORJSi&K 
SWrTffofc. EP*>, STEP 1 (94*C 34h 55*C 1#30 
ft\ 72-C 2#30fJ>) 1 1^ ^Mfl\ <XtSTEP 2 (94 
•C 55 e C 2». 72"C 2») *251^>f 

^. *atCSTEP 3 (72'C 40ihWFC 4'Ctfcff 

[0084] RiB»7tt. r^o-xmmacifttJ: O^J 

lkb«077^>-h2-Sffi^J:OmM«S!iL. T4 DNA P 
oXymnstifcm^X-ft&ZWkitL. pUTE100<7)HpaI 
siUzmXUz. MTXS HDNASrpOHKlOOfc^t 
1z. ZnkofcLX'&totltzTyZi HSrfflV\ fflEL 
fc*ffi«cJ:0*IBBJM101*»MailL. ^filE^^ 

H«ttjmoi(pOHKioo)*»fc. se(c. UEHttici/r. 

C<^BWE8l**fflV^T, P0HK100 DNA lmg^tf 
tz. H, « ( 7 ) fclESJOpOHKlOO fHRWfli 

[0085] H-^^^-tCcy sEfcit/cy sKil 

( 8 ) tmt&TyX 5 HpOHC100T^)i@M 
JB ( 7 ) "Cft«Lfc. lac-promoter «k OfKR^S&Src y 

K. « ( 6 ) -CfflRtfcpOHElOOTtSpel, NhelT'WBr 

lac-promotert^Macy sE$r^OBrfrSr. pOHK 
100WSpeI»ffl(C#ALfc. *<0*l». SSfficys 
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E . c y s K ( ft (C lac-promoter «OS:ET^$>^ ) ffM 
fflKEcoRI , Kpnlfflffi&ftfrfttC&^SpOHClOOTiHt 
fc. -10757$ r-'£J8^T\ IfllB^^atJ: 

9:*«IH101*»M«»U ^«©aWSMttJM101(p 
OHC100T)£f#£. gKffl&^ttr^S FpOHClOOTDN 

A li«*f}eR*fcUCHIlU:. 
[00 86] <afi^ptafc**r*-*ffl»£*7r- 
v'DNAOMK) 

(9) A'^rU^^r-xAcIss? 112ie>IUt 
«BB858-212781^4»IIE«<^lttWi:^< LT 
A'?r'J:t77-v f Acl857 1 1 2 1 C^O^r-v 
ti, z.<?)y r - J: 9 IJieatt<%*dB»ll00K 

»RftLTft^S»JS«. E.coli 1100U 

cl857 1 1 2 1 ) rmiffi^gll 3 3-9 (FERM BP-13 
3) j fc UTIiffittBBi^»3JtSEtlfW«WKWfiS*l 

112 1#>£>, T.Maniatis (Molecular Clonin 

g . 7 6~8 5M. 19 8 2^; ColdSpring Harbor La 
boratory tiiSS) 9A*7T"J:t7 r-^'Acl 8 57 1 

1 2 l<7)DNA£f#fc. 

[00 87] ( 1 0) A*?f U #7 7-1^01857 1 1 

2 1 SOPH 

<Xvvc, C(DJ:3fcLT#£ft£A'7-f U^r-i^A 
else? 112K9DNA2. l^gSt/l Oa- 7 ho 
EcoRl (SffiitttSg) £5 0mMMl7-HC 1 fflfig 
(lOOmM NaClfcJtrtOaM MgS04£3i\ pH7.4) +T3 7 
X:t'l^fHJRJCSli7t, «ffifcJ:>)7xy-/W*ai&tf 
x^y-^^S-ffw^r 1)^7 r-^*Acl857 1 1 

2 l«EcoRIfHftlft*ttJt. 

[0088] i^DNABfitO. 4;ug£, Ach57 Sa 
m 7DNA (*ll7v>'hy|t<J:0A¥) HaamLfc 
tft. T4DNA^-t'li^7M:»L, 7'CT'4 
8«Naft»LT, fflJSi.«sDNA<OM^^#. H(CR 
DNAiE-^Sr. t* ho ■ A y^r-i/y^ (in v 
itro packaging) & (Methods in Enzymology x 6 8 

2 8 1-2 9 8H. 1 9 79^; Academic PresstiJ 
JR) KiD^-r'J^T-^oaRSaKTfi*. a' 

[0089]%tv?. C^SCUi^f'M^r 
->W£*BIWiD5003 (;W3U:9A#. R 
ttteffl ) i: LX \- U 7" b y*^*W!LLfc** . 

3 7-CT'l 6lffi!ift*U:ft. *ktfz7y-?tWmi 

NA«#fctf)»EcoRI tJitiBBHWft^-^BHJPttL, 
I.o* fc . *«c|J^* JtgWBatfirP MGA Lfc 
DNAffifr (Acl857 Sam7 DNA**) (Cffl^x^ 



2 2 



U#7r-vAcl857 1 1 2 1 LTttfc. 
[0090] (ll)Acl857 1 1 2 1 Sco&SJra* 
0 TSWC. D N AfWHC 

LfcfflftifcA*? f 'J * 7 r - s; A EN1121S-PT 



HPS ( 1 0 ) tlf ^>iX^A-^f-»J^7r->''Acl857 1 
12 1SDNA10jugfc<}:rA -mxtebtUztmi 
#757.5 KPAK222LLDNA3/i gSrSa'L, <Iit£50 
10 mMh'j7-HC 1 (pH7.4)/100mM NaCl/lOmM MgStfc 
<0fflS^)»a5 Ou 1 CttU It5 0a- 7 hOEc 
oRIfciKtoU 3 7°CX'2mW\ftmZlttz1£. imizx 

CinSr50mMh 1)7 — HC 1 ( P H7.4)/10mM i> 
ttXV4 V-)V/\m MgC12/0.1mM ATPO*flj£ 

[009 1 ] ff^itfcDNA 1 0 // g£B5fE-f > • b'h 

20 RgejtCS*. A^T'j^r-S^FfcSKU:. 
C^7r-^W^?Bt5 0// 1 fc, *HmiOO ( 1 0 9 
ffl/mh 0. 5>ul ) £JU;i, 3 OXIX'3 O^ISIffSL 
fc. drlt. S^A*7ry#7T-v ; Acb2 ( 1 O'Offl 
/ml. 0. 1ml) S-fln*. 3 0'CT'3 0^HIP?aUc 

. 3 2*CT 1 6«hWf»Ufc. 
[0092] ^A-^r>JjJ-7r-^Acb2{i, ^HSK 
- 1 2 ( A ) (ATCC12435 ) X 0 . A.D. Kaiser (Virolo 
gy. 3%. 2 4K, 1 9 57^) i>J:l/G.kellenberger 
30 ^ (J.Mol.Biol. , 3^. 3 9 9-4 08H. 196 1 

WLT^/i»1*c03*>, Acl857 1 1 2 1 S DNA± 
lCpta«fE^ SfiHW 6ffl8UfcA'?T 'J *7T-xD 
NAfcJ:6»«ir*JjlT<^firftT«B»Lfc. ^LT, lie 
f^7r-y*DN A±tC P taji^J *t 

[0093] JJBt J: Ofc&flfc&m t 

Acb2iSiJ14J.OjaKjSStt»2:=&^T-Ytglt!! 
S:fflV^T3 2-CT'l 6^HSt ^^*Uc. tt^igffiK 
40 0. 5ml$r 1 5 0mlS<OH^7 5734JCO10ml<7)T-Y 
W&tZB&iL. 7Vy hi--y h (Klett unit) *^1 
OO&totzbZb X-m.* 4 3 'C£±# $ *T 2 5 # 

rant 3 Lfcanva«fc 3 2-c£iTF£-£-t&3i$ra 

[0094]^ vrniz Lxm&mstn o-hi^&u 
mmm.Ltz%mummt l, mutmn-xmz 
«v\ PTA^s«istt*iBeL, «stt<o*v^m**a 

KiLJt. <r^v£ttOiSV^JI»£. 1 0ml<7)T-Ylgifi 
S-fflV 1 3 2 •CTigaiS* Lfe. 7 V 7 hi- >y b tfift 1 
50 0 0(C*->fcfc;*-CiB«^4 3 , C(C±#S-ii-C2 54r 
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HfiaUrft. nVi§J£t3 7XHzm : mtxmim 

o*/UAS£&&£ffl^vCDNA£ttiiJU #£>fl£D 
NA£x?y-/l^tlS$tf-CDNAS:m:. 
[0 0 9 5] £*>«Cl/C»&*lfcDNA$hy.X-H 

c i (pH7.5)/idim Emm&commimzwMUz. m 

W&A u 1 £10iM hV X - H C 1 (pH7. 4)/100mM NaCI 
/lOmM MgS04/liDM y'f-tfXW h-^COffl^S?g 
3 0*t ltca&JOU Mt5 0J---y h<5DEcoRIi3j:^2 
0//g<7)RNaseA (v-^ttM) £8$!lllU 3 7*CTl^f 

«HU DNABrtf-<o*#££##rLfc. 
[0096] PTAffiSttcO^JSa^TlC. 
#74. 6kbpCDffl^^frr7X$FPAK222LL DNA& 

(E.coli)1100( A EN1121S-PTA) £#|§U mtitMBiA 
z_VW r 'J :t7 r-i^'A EN1121S-PTAD N A£>HS!£ 

^ H9C. « (9> - ( 1 1 ) fc£tt*)A0l 
1121S-PTAf£g»</>#)f £ MRIHIBfiHfcT* Lfc . 
[00 97] H-^^-tafS^cy sE, cysK 
t:miz1rtiLti®&lft7T- : JDNAcr>fflm 

(12) A'^r 'J # 7 r-v* A EN501S-TcO3-hSe 

f^7r-y'A EN501S-CYSWPS 
B«iai£KW^rt)7r7r-> ; EN501S-Tc DNAlO/i 
82WfWiBiE»<0ll»i.tt7 , 5X $ KpOHCIOOT 3 U g 
*8£U ^iX$r50niMhUX-HC 1 fgffi$ (lOOmM N 
aClSt/lOmM MgS04##. P H7.5) 50ju 1 KttU jg 
IC. 5 0U<7)EcoRI fcSHniU 3 7 0 CT'2^Sffi$-ti: 
fc. KRJGftfcovvc. &£KJ:97xy-/Uttiii$.t/ 
x^y-^&ISSrffU. ftRtt£»fc. .Ii"l£50mMr->J 
X-HC \ WrnW. (lOmM MgCk&tfO.lmM ATP£W. PH 
7.4) 8#l£ffi2lllU SC2i--y bOT4DNA'J 

[00 9 8] f#£>ilfcDN A \Qtxg%4> • t'hn ■ 
A >y 7-- yj£ (c J: 9 A A? f U * 7 r - i/<0ttafi 

^T-^e^sasoju i (c*»«iioo(i ovm. 

0. 5// 1 ) *Jn£3 0XrC3BflSIBHW:. Ztl*. 

nuzmmmmm t mmiz a d> 2 -cjaa l . ®c t c 

9»K«£f*fc. <I<«M£T-Ylgifi£jH,vC 3 2 
*CT1 6B$R£itig«U:. 3E«SffiO . 5ml£ 1 5 0 
ml§Zft77X3>f«01 OmlOT-YigtfiKSSL, *S 

i&K£4 3'C0)±&ZitX 2 54HSHBK*LfcflL B 
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[0099] Z<7)£olZLX'&K%%?i&<?>?io. lul* 

IfcL, J. Gen. Microbiol. (128 

1047-1052H. 1 98 2^) tCl5KO^ra 
(cfto. sat. OASLcoSSStt^SISL^. *L 

KcO^tPimcLTDNA^aaiL. 10i-.yhc7) 
EcoR I T3 7'CT'2l$I^HfcL7t. KrBftflKODNAffi 

10 SAT. OASLsS1x«j(»£ft2. 1 

kb P <OpOHC100Ti*<OD N Affifr !_ T V Vfe . 
[0100] ULL<7)*n< LT*B§B(E.coli)1100( A EN 
501S-CYS) £4«U mMvmiiLtiWrV*7T- 
iSXEmiS-CiSeoimZ'+i^t:,, ft. 01 Ofc, ( 1 
2 ) t3Ea<OAEN501S-CVSfH!«)#JCie*OIRB«l8Ht 

[010 1] |-X?M:cysE, cysK, pt 

(13) TC^»1100(501CYSXPTA)C7)iaS 
20 fflBIS^^A'^rUTj-yr-vAENSOlS-CYS DNA1 On 
gi3j:VAEN1121S-PTADNA 1 0//g£#*?g-&U .1*1 
£50mMr- U 7.-HCl(pH7.5)/10mM MgCh/lmMj/^-:*7.M 
b-/P/100mM NaClffl^<O^JS50/iltjfe!lDL. JSfc50JL 
^■yh<7)Nhel (<-'J^*'-VyA-f AOj^lrtajS) * 

m&DL. 3 7-CT-2ii*Bl^fflS-frfca. <k 07 x 

$-50mMh 'jX-HCl(pH7.4)/10mM MgC12/10mM^f-^Xk 
>f h-^/O.M ATP<7)ffl^co?g?S8^ 1 OfeDnU S 
{C2i^. 7 bcr,T4DNAy^— tf cc-'jy^f-vy 
30 vvfAiij;£rta») SrSSanL. 4*CT'18l^lBl^fflS^ 

[0 1 0 2] ftt>tifzDNAi 0 u s£mM4 y • b> 

iO^T-i^S^IS Oju 1 C*B8ffiU00 ( 1 0 9 /m 
1. 0. 5u 1 ) $:te3 0 , CT-2B$^!PBLJt. ZO 

[0 1 0 3] smWMZ. 1. 5jug/ml<7)r b7lM 

*DNA**^rt"61i»J: OfflftifltDNASttaj-ti 
MJOTC^Lit. a»?SfUt«Sli«cDNAt&*# 
i-4»llM*T-Y«f«t:SaiLT. yb-yhix-yh 
*>'^1 0 0fc*ofci:C:6 , CittK*4 3°Ctc±#$-t-C 
2 57>ra«i 3 LfcftBV. iSS^ 3 2"C£&T£-£T 
J!)3«i d ZCOX diztxn htitztm 

mi>z^nat^M.5 0u 1 $rm!lDL. MtfiK3 2X:'C 

2 0ttffiMkd*ffli {z<r>&mz£*)wm-rh. ) . 
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NA£ttajL£. 

[0104] Z(r)£olZlX'&t>tltzDNA£. |?IE<0 
#D< L-"CEcoRIT'5QSL, Ttfa-xm^MMlzfrVD 

JSSC0^-rS«^tfrDNA«, cysE. cysK 
J»5^5r^^pOHC100TfcJ:^P t aiie?£-£tfpAK222 
LL4*C7) D N AmfrZUft? hZt tfWJl Ltz . £LhO 
#D< LT*B§S(E. col 1)1100 (A501CYSXPTA)£#?IL 
fc. H. Hi lfc. E ( 1 3 ) tl£®OA501CTSxPTA 

[0105] tmmm2 : -jmrnmmmioo a 

50lCYSxPTA)1*$:ffl^|, L-#esr 5 y B?«9gBS- 
!9fBB»<^yiail00( A501CYSXPTA)ft£T-Yigiffi 
( hUTh^l%, »#xafX0. 5%, JS-ft^- h'J •> 
AO. 5%) 2ml4>«g8U 3 0«t'16^HHSt3tS 

[0106] »&*Ufc*S*ttliil* - 500ml SftttSEA 
7»*afciH£U JWUfcSOmlOTYiSJft ( hUT-h 
>"2%, HSX*X1% S Jg-fb^b'J^AO. 75%. 
WC*r*$/*Jl* 1 raM ) fcfiMU 3 2"CT-WSS 
U ?U-y Kx->yh#*n OOtCfcofcfc^Til* 
*4 2^tCjJMHTC2 0#ia«Wa*Ui. SI/. S 
ft*3 7*CK:RTS*rtt4eSiaH6a»«S«J«:. « 
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* [0107] igst&7&. mmmmmixmm 
&ms^!8K#u mmmt uz. ^titzmm 

W. (80//ggfiJtfflifi) -fe'jy20mM. r-t^p 
CoAO.lmM ( L— felly lmmol^TtOO. 0 0 5mmo 
lT&S) . T-bf-/Mjyl?40mM > m*fSs20m M . E 
DTAO.&nM. t D h'4f-"f;H» Vi?0.2iiiM^#tf 1 0 mM >J 
yK*U-7A^WS0. 5ml ( P H7. 5 ) KflD*.. 30 

x:T3o^ia»s$^. ras&T&e^csytfr uit 

10 ra free C3GC (MW=l()000)£WvtJ^$-f 

vmm^tzBummtz. 

[0 1 08 3 =Sr*i. ±teRlG?S4>WSATvS14{iO. 1 
6U. OASLvgtt(i3. 7U„ PTA}§ttti3. 0U 

x'b->iz. wmiv&smfrn l -g-gtr s ys&o 

t&7>£*\ cysEiiilfcy s K3tfc?<7)*£:M:L 
h*DNASr*-fl.^®1100|* (AEN501S-C 
YS) tOV^tHtttL-MSrSyiftOtjRRC^lT 
o£ (*Ml) . i*ife<OlSJIl^ii:«>T*lt:*L 



20 tz 



[0109] 
[Hi] 









(mM/30min.) 


) *B§ttllOO 


1. 2 


(A501CYSXPTA) 




(W8B1) *B§lillOO 


0. 6 


( A EN501S-CYS) 





[0 1 10]Sl«tO. *milz£*)®t>tL& % -ftcb 
*>. *Mail00(501CBXPTA)*»feH6il6«B*ffl[ 

am&DLT. PTAOffffitcJ:l.r-fef-;l/CoAS4i^ 

0. 3mM (L— fe'JyimmolJbfcOO. 0 1 5mmol) 40 
[0111] [££6013 ] *SlfflJM101(pOHE100)t*, JM* 



^IOI(pOHEIOOT) 1*. JM101(pOHK100)ttfc«t^JM101(pAK2 
22LL) fl*3MW2fc|i]ttfc#*«SU;. «C. 

■ffcJaWi. Xfttffl 2 fc Rfttc L -met S JWO&BL 
RBfcfHfc. *l/C» L --&1K7 5 y K<7)^S»$rffl 
SU 16**il2fc*Ui. 
[0 112] 
[^2] 



gjg^SS VS14 ( U ) 4iSfi(niM/30ini n. ) 



<*»H2) 

JMIOKpOHEIOOT) n SAT 1 0. 16 

JM101(p0HK100)tt OASL 3. 7 0.95 

JM101(pAK222LL) ft PTA 3.0 







(15) 




27 








<*#»3> 








JMIOKpOHEIOO)^ 


SAT 


16. 


0 


JMIOKpOHKIOO)* 


OASL 


3. 


7 


JM101(pAK222LL) # 


PTA 


3. 


0 
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0. 45 



JMIOKpOHEIOOT) ft SATi 0. 16 

JMIOKpOHKIOO)^ OASL 3. 7 0. 2 6 
(HSB3 ) 

JM101(pOHE100)fic SAT 16.0 

JM101(pOHK100)«c OASL 3. 7 0. 15 

&1 ) SAT 1 : L-:xXr4yfcck67-r-KA.y^W£gWC< 



[0113] S2*W^ *»9§**8HC J:**£. L- * [ 0 1 1 4 ] C£tt0H ] *MM00 (AEN501S-CYS) 

5 /BtO^Sft^ifflgOtcOClt^-C . *V*£ t *. *» JltfllOO (AEN1121S-PTA)fl*3Si60!2 1 FftKtC 

IP*>. PTA£»LT7-fef-/l'CoAB4 #«ig«Lfc. JSCs #«<>»*fc-ovvc. 101012a: 

os. ttz. sATvStt* { L-^x-f >\,zi.h? <- 7K*H§ttte$r* J: 3tasjirt-6Jawi. #atP«2 tin* 

* { J: , 5^S : t^iJ0L•Cfc , ) (*«!li3> , R»c^JP 20 ^7S/iM**£$l5£L, »»&*3K*Lfc. 
■r6SATtf5ftfc*«ffl2Ottl/10 0TJ:V^i:3&« [0 115] 
*>*»&. * [^3] 



» l/c » l - war s j m 



(#!&BJ4 ) 

1100 (AEN501S-CYS) ft SAT 1 0. 16 

OASL 3. 7 0. 88 

1100 (AEN1121S-PTA)1* PTA 3. 0 
(*f!84) 

1100 (AEN501S-CYS) ft SAT 1 0. 16 

OASL 3. 7 0. 30 



MM 

[0 1 1 6] *3j&»£. *«H^>*J6t±i«^. L- 
^Kr 5 7i!^jS4*^BSc7)t,(0tlt^T . fc 
BP*>. PTA$r»Ltr-fe^CoAS4 

[0117] 

[»HH<0^*] *»5ilCj:*Ujf % SAT, PTAfcJ:^ 

OAS L±«ffifctthX:JOTME»tt£ JB i^S £ t ic J: 
0. L-- fcy^^L-WSrsyKtlBHffc:. L#>i 

titKLT, &wm?wm-h z t s . l 



a [01] P t aifi^cDiggEfllfc Ztfffl&&&&lfrb 

m£&ztitzPTA<nr$;MLmt:7fif®X't>&. 

[03 ] P t ait^comaie?'jfcj;^^ais^*^ 
mz&$titzPTA<7)7$s®mmz*i-mx'$)Z> (o 

[04 ] c y s Eae^aSEWfcSci-EIT*)*. 
[05] cysK3i&W)«ffiSM**tH'C*6. 
[06 ] pAK222LLfKRc^«*(HH»3BiHt:r*Lfe 
0t'S>S. 

[07 ] pOHElOOT#S^li^$IJIS»Sffi0(C-C^L^ 
BffC*6. 



(16) $$^9-9982 
29 30 

ims ] pohkioo imv^mt: mmmmizx* uz imio) xwms-cYsmvzmzmimmmizx 

[09 ] AEN1121S-PTAfa^lIJ:»JEBB9gtfiHt"C [0113 A501CYSXPTA mk<r>&mwmmmmi*z 

7K L/c 0T'$> £ o Xm UzmX'hh . 

[01] 

CTGCCTCATTTCACACCrcACCTCAGCtCTG^ " 

SRlI MLIPTCtSVCLTSVA«ROPCHCT « 

CCCCTATTATlATGCTCATCCCTACCGGAACCAGOTrc^ 160 

qBRSSERFOTYRSAAYRWRCAOQTTTI H 

CAAAGGCGTTCGTCTGAGCCTTTTCAAACCTATCCCTCACCCCCCTACCGGTCCCCATCCCCCGATCACACTACGACTAT 240 

VRASSSTTTAAEPLKH3YVEGLLSSN « 

CGTGCCTCCCAACTCTTCQ^rcACGACGGCCCCTCAACCGCTGAAAATGAGCTACGTTGAAGCTCTCCTTTCCAGCAATC 320 

QKOVLMECIVAHXHANTKOAEVVLVEG 108 

ACAAAGATGTCCTGATGGAAGAGATCGTCCCAAACTACCACGCTAACACCAAAGACGCTGAAGTCGTTCTGGTTGAAGCT too 

LVPTEKHQFAQSLHYEIAKTLNAEIVF US 

CTGGTCCCGACACGTAAGCACCACTTTGCCCAGTCTCTGAACTACCAAATCGCTAAAACCCTGAATGCGGAAATCGtt^ 480 

VMSQG?OTPEQLXERIELTRNSFGCA 1*1 

CGTTATGTCTCAGGGCACTCACACCCCCCAACAGCTCAAAGAGCGTATCGAACTGACCCGCAACAGCTTCGGCCCTCCCA 5 60 

KHTNITGVIVNKLNAPVOEQC R TRPDL 188 

aaaacaccaacatcaccggccttatcgttaacaaactcaacgcacocgttcatgaacaggctcgtactcgcccggatctc 640 

SEIFODSSKAKVHNVOPANVQESSPLP 215 

TCCGACATTTTCGACGACTCTTCCAAAGCTAAAGTAAACAATGTTGATOCGGCGAACCTGCAAGAATCCACCCCGCTGCC 72 0 

VLGAVPWSFDLIATRAIOMARHLNAT 241 

gcttctccgcgctgtgccgtcgagctttcacctcatccccactcctgcgatccatatggctccccacctcaatgcgacca boo 

IIKEGD IMTRRVKSVTFCARQHSAHAC 288 
TCATCAACCAAGCCGACATCAATACTCGCCGCCTTAAArCCCTCACTTTCTGCGCACGCCAGCATTCCGCACATCCTGGA 



BIO 



[02] 



ALRAGSLLVTSAORPDVLVAACLAAMH 295 

GCACTTCGTGCCGGTTCTCTGCTGCTGACTTCCGCAGACCGTCCTGACGTGCTGGTGGCCG^ 960 

CVEIGALLLTCGYEKDARISKLCERA 321 

CGGCGTACAAATtt;GTGCCCTGCTCCTCACTCCCCGTTACGAAAra 10*0 

FATGLPVFMVHTNTHQTSLSLQSFNLE 341 

TCGCTACCGGCCTGCCGCTATTTATGGTGAACACCAACA£CTGGCAXIACCTCTCTGAGCCTGCAGACCTTCAACCTGGAA 1120 

VPVDDHERIEKVQEYVANY INADHIE3 373 

GTTCCGGTTGACGATCACGAACGTATCGA^AAAGTTCAGGAATACGTIGCTAACTACATCAAC^CTCACTCCATCCAATC 1200 

LTATSERSRRL5PPAFRYQLTELARK <01 

TCTGACTGCCACTTCTGAGCGCAGCCGTCGTCTGTCTCCGCCTGCGTTCCCTTArCAGCTGACTGAACTTGCGCGCAAAG 12 BO 

ACKRIMLPEGOEPRTVKAAAICAERCI 428 

CCGCCAJU^CTATCGTACTGCCCCAAiJGTGACCAACCGCGTACCGTTAA^ 13S0 

ATCVLLGNPAEINRVAASQGVELGAGI 433 

GCAACTTGCGTACTGCTGGGTAATCCGGCAGAGATCAACCCTCTTGCAGCCTCrCAGGGTGTAGAACTGGGTGCAGGGAT 1440 

EIVDPEVVR BSYVCRLVELRKNKCMT 481 

TGAAATCGTTGATCCAGAAGTGGTTCCCCAAAGCTATCTTGG7CGTCTGGTCGAACTGCGXAAGAACAAAGGCATCACCG 1520 

ETVAREQLEDNVVLGTLMLEQDEVOGL 508 

AAACCGTTGCCCGCGAACAGCTGGAJ^GACAACGTGCTGCTCCGTACGCTGATGCTGGAACAGGATGAAGTTGATGGTCTG 1800 

VEGAVHT TANTI RPPLQLI KTAPGSSL $35 

GTTTCCGGTGCTGTTCAXIACTACCGCAAACACCATCCCTCCGCCGCTGCAGCTCATCAAAACTGCACCGGGCAGCTCCCT 1610 
ysSVFFHLLPEQVYVYGDCAINPDPT 



AEQLAE IAIQSADSAAAFGIEPRVAML 



361 
1760 
318 
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[03] 

CTCAACACCT^ q T S C A G S DVEKV REA T R L A Q E K R 615 

TCCTACTCCACCOCTACTTCTGCTCCACCT ACCC ACCTACAAAAACTTCGCGAAtSCAAC TCGTCTCCCGCACGAAAAACC 1920 
PDLMIDCPLQYOAAVHADVAKSKAPN 64i 
TCCtCACCTGATC*TCGACGGTCCGCTC£AGTACG^ 

SPVAGRATVFIFPDLHTCNTTYKAVQR «6B 

CTCCCWTTGCAGCTCGCGCTACCGTCrrCATCTTCCCCGATCTGAACACCGCT "80 
SAOLI5 IGPMLQCHRKPVNOLSRCALV (99 

TCTGCCGACCTGATCTCCATCGGGCCGATCCTGCAGGGTATGCGCAAGCCGCTTAACGACCTGTCCCCTGGCGCA^ II 10 
DDIVYTIALTAIQSAQQQ* n3 

TCACGATATCGTCTAGACCATCCCGCTGACTGCCATTCAGTC7GCACAGCAGCAGTAATCTCCTCATCATCGCACCTTTG 2240 

I 

CCCircCCATATCTC AACCCCAAATAA TCAC yTra »20 

CTTGCTTAACTCCGCTGCATCAATGAATTCra 2400 

TGCGCTATGTCCGCAATCACTCAATCCAAACCAACAAGAAGATGGGCAATGC^ 2410 

TCCTATTTTAACGAGCCTTCCCACCTGGGTAGTTCCGGTCGGGATCTTTCACACTCAGGAAGTGCAGTATCAGGTTCATG 23 60 

CTCAAACAAAAACACGCAAAGTCGTAGATCCAAAACCCATTTCCCCGCAXTCTGACACCTAACCGAAACAGGCCCGAACC 2 640 

CTCAAGTATC A ACCCGCCG ATC AGCTGTTCACGACGCCCGATGAACGCCCCGGG 2694 



[04] 



[05] 



]p 20 30 40 50 60 

Utgtcotctg aagaactocaaU ttotctgg AACAATATTA aagccgaacc cagaaccctc 

■ »■'» 70 |0 90 100 UO 120 

GCCCACTCTO AGCCAATGCT GCCCACTTTT TACCACCCCA CGCTaCTCAA GCaCCaaAaC 

130 140 150 160 170 180 

CTTCCCAOTG CACTGAGCTA catgctggcc aacaagctgt catcgccaat t/atccctgct 

L90 200 HO 220 130 340 

ATTCCTaTCC gtgaactgqt GGAAGAAGCC TACGCCGC7G ACCCGCAAAT gatcgccict 

350 260 Z70 280 190 300 

GCGCCCTCTC ATATTCACGC GGTCCGTACC CGCGACCCGG CAGTCOaTaA ATACTCAACC 

310 • 320 330 340 3S0 360 

CCfiTTCTTAT ACCTOAAGGC TT7TCATGCC TTGCAGGCCT ATCCCATCCC TCACTCCTTO 

370 360 390 400 410 420 

TGGAATCACG GGCGTCCCCC ACTGGCAATC TTTC7GCAAA ACCAGCTTTC TGTGACGTTC 

430 440 450 460 470 460 

CAGGTCCATA TTCACCCGGC AGCAAAAATT CCTCCCGCTA TCATGCTTCA CCACGCCACA 

490 SOO 310 620 630 340 

CGCATCGTCG TTGGTGAAAC GCCCCTCaTT GAAAACGACG TATCOATTCT GCAATCTGTG 

5S0 860 370 560 590 600 

ACGCTTCGCG GTACGGGTAA ATC70GTGGT GACCGTCACC CGAAAATTCG TGAACGTCTG 

610 620 630 640 650 660 

ATGATTCCCC CGCGCGCCAA AATCCTCOGC AATATTCAAO TTCGGCCCGG CGCGAAGATT 

H70 660 690 700 710 720 

GGCGCAGCTT ccgtggtgct gcaacccctg ccgccccata ccacccccgc tccccttccg 

730 740 750 760 770 780 

CCTCGTATTG TCGGTAAACC AGACaOCGaT AAGCCaTCAA TGGA ^ATCCA CCAGCAT7TC 

lifl AOQ tlH 

AACGGTATTA ACCATACATT TGAGTATCGG CATGOGA 



10 20 30 40 50 60 

jg flCkoTAAGA TTTTTgAAGT] TAACTCGCTO ACTATCGGTC ACACCCCGCT GGTTCGCCTG 

«» aF> 70 80 90 100 110 120 

AATCGCATCG GTAACGCACG CATTCTGGCG AAGGTGGAAT CTCCTAACCC CAGC7TCAGC 

130 MO 160 190 170 160 

CTTAAGTGCC GTAICOOTGC CAACATOATT TGGGATCCCG AAAAGCGCGO CGTOCTOAAA 

190 200 210 220 930 240 

CCAGGCGTTG AACTGGTTCA ACCCACCAGC GGTAATACCG GGaTTQCACT GGCCTaTGTA 

2S0 260 370 280 190 300 

CCTOCCGCTC GCCG7TACAA ACTCACCCTC ACCATGCCAC AAACCATGAG TATTGAACGC 

310 320 330 340 2iQ 360 

cgcaagctgc tgaaagcctt AGGTCCAAAC CTCGTGCTGA CCGAACCTCC TAAAGGCATG 

370 380 390 400 410 420 

AAACCCCCAA TCCAAAAAGC AGAAGAAATT GTCCCCAOCA ATCCACaOAA AT ACCTGC7G 

430 440 460 460 470 480 

CTGCAACAAT TCACCAATCC CGCAAACCCT CAAATTCACG AAAAGACCAC CCGTCCGGAG 

490 500 510 520 530 540 

ATATGGGAAG A7ACCGACGC TCAGCTTGAT OTATTTATTO CTGGCCTTCG OACTGCCGGT 

550 580 570 560 590 600 

ACCTGOACTC GCGTCACGCC CTACATTAAA GGCACCAAAG GCAAGaCCGA TCTTATCTCT 

610 620 630 640 650 660 

QTCGCCGTTC AGCCAACCOA TTCTCCAGTT ATCOCCCAGG CGCTGGCAGG TGaaGAOATT 

670 680 690 700 710 720 

AAACCTCCCC CCCATAAAAT TCACGCTATT CCCGCTCCTT TTATCCCGCC TAACCTCCAT 

730 740 780 760 770 760 

C7CAACCTCC TCGATAAAGT CATTGGCATC ACCAATGaaG AAOCOATTTC TACCGCGCGT 

790 800 810 820 830 840 

COTCTGATGG AAGAAGAAGG TATTCTTGCA CGTATCTCTT CTGCAGCACC TCTTCCCCCC 

830 660 870 860 690 900 

GCCTIGAAAC TACAACAACA TGAAAGCTTT ACCAACAACA ATATTGTGGT TATTCTACCA 

910 920 930 940 950 960 

TCATCGGCTG AGCGTTATTT AACCACCCCa TTCTTTCCCG ATCTCTTCAC TGAGAAAGAA 



TT frCAACAGfr^TGCCACCxl^ 



07 SKXeTAfiSCM 
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[07J [08] 




pOHEIOOT 

pOHE 1 0 OTfflfttt 



[010] 




(20) WF9-9982 



[01 13 




UcP CFlI UcP CflE 

xmim-m 

AEN501S-CYS 



4 -\ / _\ 

UcP cv«I lie? cnE ^ 
iSOlCYSxPTA 

«IM.&7t-v>DNA A501CTSX1TA OfKt 



[WE*] 

[ffliE»^3Sa«] 00 50 
[|fIE3ri£] 3S€ 
[HiErt§] 

[00 50] fc L/C f 4, h;H>. *^y, 

rSlmli/iO. 0.1~50ac 1 . mb<itl-20u \(n 



im?m^ti&. Rjsa^ti. asio~6o°c, mi 

< J42(K50'C. 1«C»4 L < tt36~48iCC* 0 . pHli 
ffl$5~9. #£L< (46-8.5 m 
(4, jiff. l~8 0i$ia"C£7-*-*. RJE*, R 

^tam^o^-ciassrtti&f & i t fc J: 0 . £j£ 
t?t l - -/xf^f y £ l - j/^f- ycsaw-s ^ t wx- 

S4. L-^xf-f>-tJ:I.SATvgtt07-f- 



(5i) int. ci. 6 » fttowsm^ fi 

C 1 2 N 9/88 C 1 2 N 9/88 

15/09 9162 - 4 B 15/00 A 

(C12P 13/12 

C12R 1:19) 
(C12N 1/21 

C12R 1:19) 



(72)»B& Jztt $rF (12)WM «- 

^»HfflrUlfBa339#«!! *-y3-vy ^SiiifJfflrfj»ffl339#«!l *«y3-vy 



